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[Asf] 

^ A^^olo] ^ S.^ ^3]- 5L£L ^ tfl7l ^ 5.2= 

# 7>^H, #^ ^^ofl tiltil^^ S\EL*H 3§-f>l\ 

*fW*Hr ^ »H sis^l ^rtb 3M^. °1 ^1<H 2-1- 51 

^4 riflU ^1^ 1^3 ^r^EM: ^wltVcf. ^ ^r^, tfl7l ^ 

^ ^oj-o^ ^2}-^ ^^7> i^^l ^ ^<5K£L4=- 

y) <^ 3.71 %}o) efl^o^ ^<y- ; g:- + <%^ ^}7\ ^$\% iLIE ^3]-^- 

sm *>7i w s.^- ^«g-ir ^n^*vcf. ^ih ^ ^ ^ 

^ ^JlS^ s>o) ^oj-d «HJe1tt ^-f £ ^l7lfe 

£ 2 
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module circuit in switching power supply with automatic burst mode operation} 
[2^ ^cjtr *J*31 ■ 

2 1* tH^J= 225 ^ SUfe a\^t%o]s>\ <U 31* M-Bj-vfl a. 

2 2^ Tfll ^Al^ofl 4^ afloj 5)5.1- M-^-tfl t±°l 5]JL5Lolcf. 

2 4 ^ 2 5^ ^°fl 4^- *IH 21" ^ ^lit ^ ^ #^ 

£ 6^ £ 221 a|H 21- s|^Ho} ^<a-2f ^.efl^l-^ ^tfl# 

^ #31* M-^tfl J±<>1 ZLSflnolc]-. 

5.3] ^tr 
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<?> ^tiV^o.S., 4$) ^§&|-o](sps; Switching Power Supply)^, ^>M-^ ^j^- 

^ff- #3 #<&£ ^ ^^Cf 3.7]^ JEE^r 3 2f£ 3711- ^feCf. ojfi} ^ 

S*>^ S= (normal operation mode)Sf, ^tfl^ -°-3. iasf^ rfl 

7l S.^(standby operation mode)* ^-cr^-. #7l A]--g-^>7> 

«S3 ^m^tb ^ A>-8-*>^l ^ 7>^O.S Cfl7l 5L— .3. ^l^^Jl, 

<8> f^EflSl ^7} #*1#£, tfl7l #^7V7l ^ ^#B}o]o^ #g] 

^og-o. 71 TIM-, iE^r f 43 o] -g-^^ . °1 4 ^ # 

2fl^ ^ «<H4£ W>^^1 #£31. ^ °l-fHr ^2fl^l «J^H ^M^Sl ^ J3L 

i^-i- Jl^}Jl o]ofl ^ ^ til-g-ol ^rfl£l7l nfl^olcf. JE ^= o^s^r #7} # 

£| #^23 ^ ojol ^ltV£]7l nfl^olcf. o] <2HJ£, ^efl^ ^ %1 4^ 

^#e}°ll- tfl7l ^ SLELsL ^-f , Hl^- #3 #<?H| ^*fl ^ ^2-7} 
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^ ^^o] ^o)^ ^3 si 711 €4. ifl^j 43 ^^e}oi^ ) 

^CHHS] 43 ^ ^5f# H^fjL, *#3*r ^ ^*HrS ^^]- 

^ ^ SZ^, 43 ^3*1^ ^-E] ^>ol^( dut y cycle)* >£3M?m. H ^4, tfl 7 l 
MS. ^^Wcr #Hfl^ 43 43 i3*l^r £ES ^3)- 

« ^ #Bfl» ^^Al^cf. cfl7l ^-4 o]<4 £ 

«T^r ##tr 43* 4iS.*>7ll olS <&*H rfl7l jxj.^ ^^cq ^ 

£ trTllSJM ^-^1 #7>^7ll ^4. 

^*>^ ^ 5]S(active circuitry)* A r -8-*rfe ^3^1 43 ^#£^7}- *fl 

6,252,783^1 ^»7ll 7lM s|o} oicf. ^^-^o] ^ jntro^ , ^7} ^ 5\sL^ i 
3%1 S}-^ A^e^olo) ^ 7] ^^ ^ol^ J^(H^r £t 3\sL) 

4 ^^-Al^lrf. ol ^3^ = 40^ SlS^, ^3^3 43 *|#4 0 13 ^<y-o] y>3J- 

31 *V £fl»g77>xl a^s] sm- JEL^ ^4^3 ^3*1 ^4°1*1 #33 ^ 40)^ <£4 

*143 5- -S-^l, #71 ^ 3)^, ^3^ 3"3 ^#&r°13 ^ 

^ *iSMr ^3*1 ^4*1 *1 3\S-3-^Z] &^A)7)JL, ^3^1 ^4°1^5. ^7] ^ ol 

^ci Hl^^., ^ El iL5L(turn off)5l^ *1 ?_r Tj^ol ^^H] tifl^sl^ ji^s] a-4 
^3 #3 ^^tr^f. atr 7-1 43 Hl^E 2.= ^. ^^1, #71 ^ 5]^^ >i 

3^1 -Eie^ltHS. °m a] 
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Ji^^g ^sHr ^^Rr tH^S ^ 2.= ^ ^^Tll alM^, *>H trfe} ^ 

<10> o)9\- ^ tt^E S.£L A^e^oli- tfl7j -E.— A] o)l ^ a] 

^^Hl ^Tfl ^o] <^^tV ^71^ tf|^]= 5LIE.jsL i^^l^ ^2j>g- *flo^ ^ ojcf 

#3 -a- *)l^w. 

^(audible noise)°l *&*m ^ ^*)l7> #4. ^ 

ol^] £^£r i^HS. ^(conduction loss) ^ £^(core loss) 

°1 Sflch light load)-!- a}-8-^ ;g-f , Aj-rfl^ ^3 £^o} ^^o] 

^7>tb^. tq-^ 7>W}£- Jf*}-* A>-g-^ , Aj-7] i^-o] 7 ^ol ^7>*>7fl 

<12> ^ wv^o] Ol-f- J!*} 7l#^ ^^1^ #^ ^_S\.6\) 31741 ^| tfl ^^-^ 

* 37l ol§> S c.^1^- ^ ^ til^E 2.= ^ sj-cq 
A^^-olo) =5lolttl SIS.1- ^1^*>^ ^olcf. 
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<is> # 7 ] 71 3ZM1!- ^*>7l -g- ^*fl sq-fl ^il-s1- 0 l^ *H 

cH S]^^, 3)# ^ S-^ ^ cfl7l ^ SLI^m 7}x\*l, #^ ^°*H1 ^Hl^Hr 

3*1 JEL^ ^<y-§; ^ +5)^ z\)o]k}^ +<f\^ ^ A^5}o)o] ^| 

o] sJjsLofl 91°]*], #7] cfl7l ^ 5.;ELX| # 7 ] ^JEL^ *1<£S] ^^-ofl ^ 

i^^l ^^>7> ^^^>H^- ^>7l ^ ^ 371^ sr>ol efl^o} 

, #7l ^^o 1 ^7>7> .2.5L -S-^# *>7l ^tb ^1 

^ ^ ^! ^ #?1 ^ ^^S-^-Ei #7l §>o] efl^o^ ^oj-o] 

^-f #71 ^*>» ^3 ^ *1 71^ ^*>J1, #71 ^ 

3 ^J^S-^ #7l S-f ellfSl ^<y-ol ^5]^ ^-f #71 

= *1 71^ *iH a] i^*Kr *1H 41 s ^ ^* ^l*Rr ^j-§; ^-^^.s. 

<w> #71 #<y- ^ *ni ^ ^12 ^^hri; #71 *\im *m *ii2 

^JE.^ 7l§ Wl Mz>}jL til 3il ^t^Hl ^>°1 #^ #3L S^r 3.^ #^ 413:* 

i£^Hr ^1 wl5i7l; #71 sqjE.^ ^^21- #71 *ll2 sls.^ 71^ *I<y-li4 €■ ^13 

^ 7l^ ^i^^r aim^-jr. «1 jz ^4°H #^ 415: iE^ 3-^ #^ 41JL1- ^ 

is}±r *\}2 *}mL7]; #7l ^1 til5l7l^ Aljrofl xx±z} Q ^ SEfe ^ £l^ M^fl 

^l^E^; #71 ^1 alii7l ^ ^2 W1JS171S1 #^ AA S ^ R o g ^ 

w>o> Q ^7>S #^ 71^ RS #71 RS #^ #^ Q # 

^ #7l E^iElfi] ^BflE-l #71 RS 1-^-Sl #^ ^7># 

3 <a^^7l^ ^/^.H ^^§>S], #71 SlH.^ ^<y-ol - 7 >§]-t:-lBl-£ #71 
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^12 S*H1 ^ #7l 371 §>o] efl^ 

°] ^ *fll £ ^"71 Eg7liEi5] #Efl, ^"71 ^11 i^^l 

^ £r/^IL ^-*H ^*)1 #7] EL7]B\ *}o] efl^^ S-f efl*§^ ^oj-o] 

^7^^ ^ ^ofl tifl^^ ^% V 7l ^ ^12 *|1M* ^*Hr ^ W>^-^^>Cf. 

<15> s£ 7 ] *fll 7l%>7l^ ^^r^r <#7] S^i^l <5] 5g ^ ^ ^7>Sf #7l ^ ^ <£^£)JL 

, #7l *fl2 7^ 0 V 7 ]^ ^c+o. ^. 7l ^ ?H 

<16> ^-71 = ^]7l-S)^ ^7]-Sf ^j-7l E^fl^^E^ ^aiEi cf7> A>o] ofl 

3^5. Bfl*l€ 1 t^l^-EL ^ ^12 tq-ol^.^ ^«ls>5l, ^-71 m ^°]SLB.<$ ^ 
£L ^ ^JEL^r Aj-7l ^JE.^ ^<y-o] o]7>Sl^ ^ ^2 4°l^H5j ofl^JE.^ 7}- 

Z| ^^SlJl, ^-71 *fl2 Cfo]_$.£L^ 7fl^J=^ S^M^E^ 2|*]Ei ^^l^ 

3°1 W>^W. 

<17> O] 7§o. ^7} Xlff-^ #7] *fll Cfol^-H. ^ *112 Cfoj^c £ i=. 

#71 *fll ^71 RS ^ #^2} ^U^O-jiL <&^}?}7] W *fl2 

^ #7l *fll ^7l = #<&o] o]7>5l^ ^ ^71 *fll Cfol^. 

= A>olSl ; JE^b ^"71 *fll #-fH14 ^"71 RS #^ #^ #^ ^7># 

<£^l7l7l ^13 i$l*l* el ^wl^Hr %o) w^^cf. 

<18> #71 i^Rl ^l^L >M ^£r, #7l ^i=HI ^1*11 *M efl 

t^l S^- eflt^l ^^^r tiV^ ^7}^. ^ ^ Jl , ^7] ^7># ia^ 

^-§"51^ 7 J-7l ^oj.^- tlltiV^ T2*H ^13 H1JH71; #71 ^13 W15171S1 

#^ofl i4e)- #7l ^^^3 4i7>5l ^/^.i ^AlTl^r Tflol^ =El-oltJl; ^ 
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^>7l 7flo}E ^-7} i^H 1 ^$\% ^El# ^*Rr af|<H 

^M", ^Hll:£: <^ 7}^1 4^- 3 3] 3. 4 s St^, £ ^ 

<20> ^ Hjil 91^ 4^ ^#eH^ H <« M-Ef^fl J± 

<21> £ 1^-. , <#7] i^^l 3B1 ^ fltr ^ ^"M" 

(100)21-, #3 ^1^171 ^ = «J] 3)^(200)^, ^-^f(lOO) vfl 

^ ^H*}^ ^H^fOOO)^, H^ZL ^ M« €^*>7] 

2.^ (400)!- 5L^-*M ^^^f. 

<22> ^v 7 ] -^^-^-(lOO)^r, J±e}*l T=f°l -2-^ (bridge diode) s}S.(BD), l* r 

^^(Li), ^Ei ^^^B\ac in ), 5L^ #7fl JL4 S€*1^eKQ sw ) ^ ^ 
7n v 7l(R sense )l- X#«H ^€^f. *E^1 401^.= ^S(BD)^, *1^(AC) 
* # 3Ha.(f u ll wave) ^^1^ *\^3. \%\ 3.^(1^^ ^-g- #<y-(V in ) 

^ #31 JSL^ S^^l^(Q sw )ofl ^ ot^tf. ^ ^3llAlEi(C in )^ ( J=L^*) 

°}$LB. 3\5L(Bd)S-^9l ^ ^Ei^^H ^^(Vin)^ ^ ^fh 

&<#o] *vcf. a.^ m^^^E^(Q sw )^, ^ i^^ls ^V-g-sl^, 

o| 21-(310)S *Iff- xq^tifl^- ^■^-f>}7) $m A>-g-^t}. 
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<23> s$ 7 ) S\ 3.^(200)^, 11 ^x\^t\(PC 2 ) ^ ^sfl^l^(C fb )# 

^^^cf. i£ e ^^^Ei(PC 2 )^, H.JE. ^^^(400)^1 tq-ol^c( PCl )^ ^ ^ 

#^-« l^mcf. 7H2flAiEKC fb )^ M^^l^Ei(pc 2 )^l s]*fl Hi- 
el- #sH*Ml S)^, °H ^e}- ^^(Vfb)^: ^SKI^H}. ^ 
^^(Vfb)^: 2-— -£^(400 HI £]sfl £ = #<S&°\) ^sfl ^s^M, iSt 

^ ^i^«-(3oo)s <g§mth 

<24> #71 rifl^J ^H^-(300)fe, XH 2.-^(310), ^sflAlEKC 2 ), cfoliLH-CDg) 5? 2*} 

S^(L 3 )# ^^tf. XH 2-l"(310)-^ ; 3)^.^ 3<y-(V fb )4 ^1 #31 

^ XH ^3^1^ 5.^ *l7fl e^^^eKQ sw )^ ^^^1 -g-^ *IM#th 

2*> s^(L 3 )^r ^^-doo)^ ifl^ **|\2.s.JM 4m*l* €ir ^« 

* *^^3QC|.. ^3flAlE^(C 2 ) £ 4o]^=(D 2 )^ 2 x> s^(L 3 )<fl ^*ti ^€ ^ € 
9? ^«r*H "£^3^ ^ ^ ^(VccH XH S.#(310)S 

<25> #7l 5.= ^-¥-(400)*r, 4^r7flSl ^^H-CRi, R 2f R 3 , R 6 ^ R 7 ) , Cf°l-^^ 

(Di, D 2 ), 9S3fl^lB|*(Ci, C re f), Hffl*l^(Qi), ?^f7)(Ampi) ^ H nfo]^.c 

(PCi)# ^€4. *HM(Re R?). 4°l-2-^(D 3 ) ^ ^ ^H^l^Ei(Qi)^ i 

3*1 71^-8: ^^tVcf. ^^-71 (Re £ R 7 )^r J= €*l^*l (QiHl 3^ 4 0 H^7} 
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^7} 3.— *1H ^^(Va)^ ^ ^\7] ^ 2.B. 

<26> _ R 2 

i] Va_VoutX r^r7 ( ^ o v ^ ^o.) 

<27> _ R 2 

2] Va " V ° U,X R ' //R ' +R ^ (tfl7l ^ S.2=£] 

<28> Rl R 3 

^"71 2<HH R!//R 2 ^ R i +R 3 « q-Bf^Cf. 

<29> ^ ^#7](Am Pl )S. f^TT, 2-^ *fl<H ^<?KV a H o]7|-5]^ aV 

3 71$ ^«a-(V ref )^l 917}S\^ ^tf. ZL^JL ZL #^ #7}^ 

5.S- ^1<H ^<a-(V a )4 7l$ ^^(Vref) 3 «l^ofl 2]§fl IS Cfol^=(p Cl )^ <^«- 
1- ^^tb^-. IS cfol^.= (pc 1 )^ ) s] cajj s)S-^( 200)^1 IS. S^^l^Ei(PC 2 )s1- 
IS 7i#a11- S.H *W # 0 tHV a ) ^ 7l§ ^^(Vref)^ ^tfl^o] 3.7] 

3^ #ff- ^^(Vjn)^ i*> a^(Li)4l 1*} a^ao^fl si 

7>^ ^SKVin)^: -E.— ^7(1 3l4 S^liEi(Qsw)^ ^ ^ ^-Sfl <^ ^ 
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2*> 3«J(L 2 H #3 ^^(V out )-i: ^S^l^lcf. o}7H Si #31 S.^ 
^l^E-KQsw)^ ^ 4°lt^ *IM -2.^(310)5.^ #^3^r 2-^ 

3L3\- JeL^I^E^ TflolS ^ Aljrofl ^ ^^^cf. 2*} 3<|}(L 2 )oll ^^xt #^ 
^^(V out )^ i^%l 4^ ^^W?* *fl^£ ^# 

<32> tb^S #7} ^^(Vout)^: H^Ml -fr^H^l ^IHtt ^ Jl4 E $ 

xliEKQ sw )^ ^Ell- ^^Ml °1» #71 #^ 

°i-g-*v^°> °i -i^^, ^ 3# °^si^ *>°i 

(high) ^Jl7> S^^l^EKQi)^ aflo]^ cj-^Hl S^^l^El(Q 1 )7> H £r(turn 

on) &t\-. M^^1^eKQi)7> ^ ^ 4°1^-E.(D 5 )^ ^«o V ^ h>°W^7> ^]7>5lfe 

#317} ^Cf. *j« 0 >^ WHO^} ^ 7 >^ ^-°1-^^(D 5 )^ ^ .2.5. S)JL, olofl 4sl- 0.^1- 
^7l(Am Pl )^ #*H1 °J 71-51^ ^°*HV a )-£- l^f ^°1 SL 

^7l(Ampi)^ *1H ^(Va)^: ^3 37lS f^l 7j ^ i£ 

t^-^^cCPC^S. ^^Tsl^lcl-. i£ cfol^c (PCl )^ iS ^^^liEKPC 2 )^ I£ 7)1- 

Ei# ^jfe, IS H ^^^Ei(PC 2 )^fe q-ol^(Pd) ^^tt ^ -2- 

*} #^7l(Am Pl )^ 3711 ^^-7} o| ^ofl <^ jr] 

= lS| 7H3zflAlEi(C fb )7l- ^S^, SJ = H1| TS^AlEKCfb) 31 #^<9=6fl n}S} ^JEL^ 

^^(V fb )Sl 37171- m^^^. m^^^-S 3Xl = «fl ^i^(V fb )^r *H ^ o 0-(V a )5l 

EL7]o\) ti>wHl^^ cH-§-5l^ 37lf °1 ^<a-(V fb )^r *fl<H S-^OlO) 
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<33> #71 oq^tifl ^^(V fb ) $]°\]5L 7\nm(C2)£] $.<S(V CC )5L A]*) S.#(310)4| 

(300)21 2*} S^(L 3 )<H1 ^ ^<3-ol -fMSjJEL-Ii- *H , ojofl ^ sfl ^ (C 2 H ^3 

3^ ^^(Vcc)^: #tfl^o.s. €■ 3711- *)H 2.1-(310)S °1 SHIS- 

*1H 3.^(310)^ Hi ^Tjl jL^f S^^l^Ei(Q sw )S] H5||?]-ii A>ol^- * ^ 
^ #*l*Hr #*1 ^°a-(V se nse)S <^€4. £tf(V fb ). ?1 *fl ^ E^(C 2 )^ ^3 

^ O 0-(V CC ) £ ^i^(V S ense)* ^ ^ ^ *)H S/§-(310)£r, 7\)o}^ #<&W g )& 5Li 

#31 jL^f J=€*1^BKQ SW )^ #3*1^ o.S.^| , ^# ^.aj- 3.1=7} -R-^l^ 

^ £i ^Tfl JL4 M31*]^e1(Q sw )3 ^R 1 

<34> cV^-ofl cfl7l ^ 2.^1, jleM cfoj^c s)S.(BD)ofl 2l*ll Hfl- °J ^(ACH 

# ^lojti. 3]^ ^jff. ^--g- ^^(v in )<>l 1*} s«S(Li)4| 1*1- s«a(Li) 

°fl ^]7m #°J-(V in ) £r ^Tfl JL3f E^x]iEi(Q sw )^ Q] 

^ ^ *Hti 2*} ^ t a(L 2 )^l #3 #°*KV out )^§- ^A^t}. a^H 5Li ^Tfl JL 

2f E^xl^Ei(Q sw )ol ^<%$ ^ *\o)^ *\)o} 2.1-(310)^-Ei 2 

i ^Tfl E^A^o] ^ o1 e ^ AlJlofl £l*fl ^^^Cf. 2*} ^^(L 2 )°fl 

a7i oh, 01 ^7^ ^# ^ 2.^1^^ ^<y-(v out )^i «i^h # 

tfl^Al *b°r 371014. 
<35> ^ ^4 S.c.6j)A^ Bf^MS tfl7l SJEL^H^, # 7 1 #^ 

^°J-(V out )* 9J^*>711 -fr*H7l7l fl^fe £A ^ ^ E^liBl(Q sw )Sl ^ %1 

^^*>7fl *H*H oi§ #71 #^ ^oj. (v 
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out )°l £)o^o> ^Jl, ol ^ £<S(V out )$Sr #7} ^E}« *)H*Kr31 

°l-§-*H°> tt^. °1 ^ ^fl7l -i-^ £.= <y# 3.^-(low) 

S7> S-^^^E^KQ!)^ riflo^ t£x}6\] o]7}5\<>\ H^l^ E i(Qi)7> ^.H(turn off) ^ 
4. S^£^iEKQi)7> ^ $L5L Cfo]^(D 5 )cfl £^ ti>ol(>|^7> 9\7}S\^ ^Bfl 

7> ^4. ^ a o V ^ W}°H^7> <&7}& 4°1^(D 5 )^ H £r o)6\] u}-5} ±x\ ^ 

7l(Ampi)^ ^Hl 9l7}5\^ SLB. *|H €tf(V a )£ ^1 ^71 

SL*\ #^7l(Ampi)^ S.JE1 ^(V^ 3# ^ 3.^]^ ufl-f ^ 3.7)3, 

Al^l ^ofl ^£ tfo].o_t=(PCi)5. ^^Aj^lcf. nfol^.c (PCl )cq. iS e i^l^Ei 

(PC 2 )^r ^ v}H.3 , £S e ^^^Ei(pc 2 )^ll^ ^-ol.2-S.(PCi)<Hl <y^3 

tt ^ ^> ^7l(Ampi)^ #^3H cfl-§-5l^ S7l# ^ ^7} ol 

^^-ofl o^fl 3}.E.*-fl 7l3|lAlE^(C fb )7> f^^M, ^ 3)} A] E^ (C fb )^ ^^ofl ttJ-E}- 

^^(Vfb)^ 37|7} O.^ 2]c H J| ^oV (Vfb) ^ £ = jftc] 

^<y-(V a )^ 3.7}d\) tiVti]^^Ai 3.7}^: 5Hr^. Vi\7) ^ 3^)9] 

5LJEL *\}°] *d°*KV a H ^ 5.1= ^ ^oj- (Va)Jlc |. Aj-tfl^ 3. ^o. 

^7l ^ 2.^2} ^cyjj #<y(V fb )£: ^ 3.^)9) Z\lL*J\ &<£(\ fh ) 

^•^(Vfb)^ S.l-(310)^^1 

<36> Aj-71 2]^.tifl ^SJ-(V fb ) ^l^lS 7i3flAlEKC 2 )^ ^^1 ^°U-(V CC )£ 5Ll-(310)ofl 

oj^^cf. cfl7l ^-^ S.= ^l 1*} JSlKLiHl <£7}Q ^ ^^(Vin)^:, ^)o]^- 
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(300)21 2*} 3^(L 3 )^1 €-id &<&°} $-7)s\5m- *M , o]ofl 44 ^ 34] a} &\ (C 2 H1 f-*l 
#°« v (V cc )£t -S-tfl^o.S ^ 37]f 7>*H *IH 2.1-(310)S SJ^i}. o] i^ofl 

£ *fl<>] 3.-1(310)5. 2.^ #7jl Jl 34 E^^^Ei(Q sw )^ ^eflol-ii A>ol§ Jr ^ 

fl-^-S- #*l*Kr #°*HVsense)JE SJ^cK ^ = ^ ^^(V fb ). ^4*1*H(C 2 ) 3 
^^(Vcc) ^ ^ 0 « v (V S ense)^- ^ ^ 5Ltr(310)^r, TlMS ^(Vg)* 

£i #31 Jl4 E ^x]^Ei(Q sw )ol 711 olE cfl 7 ] S=7> -ft- 

*m *r SUsl^- ^7^1 M j=3M^e-UQ sw )5] *1HW. 
<37> £ 2^ €■ ^ll ^HH n*€- 2.1- si si- 4^ Jitl slS£oi4. 

< 38 > £ 2# %!-2*>^ , 5X)^wfl ^SKVfb)* *3r*l ^>S. ^ ^^Jl, 2]^wfl # 

tfl^o.^ ^ 5^ ^cflfl ^<y-(Vfl) *fl2 sl^«fl 7l§ *ltf(Vf2)-i- 

^7>S. S^^tHr #^7lS oj^^l tilH7l(CP2)54, ^(Vfb)^: 

Wl«V^i ^^^Jl, 3X) = wJfl it))^o s 4-^ £±r ^13 2ls.tifl 7l§ 

#<y-(Vf3)# #7^ °J ^ ^ #^7lS o] -Ol^l HlJi77l(CP3)7> 4£*}7fl tifl 

<39> alJH7l(CP2)^ tiliH7l(CP3)^ z}-z}- RS #^"(FF)^ S ^>(S)Sl- R 

^7>(R)ofl ojl^t)-. til 1271 (CP2)^ #^-gr RS €^(FF)^ S #7}(S) 51^15. S$ 

^l^iEl(Q2)2l tiflol^ ^Hl £ ^^^4. ^ iffl*l^£l(Q2)£l ^x>^ ^l^Jl ^ 

a)Ei ^.4^ 315. *HM#(R4 ^ R5)3l- ^^SlJl, cfol _o^(D4) ^ 4 

^li^(D5)« -f-*fl 5il j=«] ^(Vfb) #7Hl£ ^^^4. 4ol_2j=(D4)£l- *}°liL 

= (D5)^ ^SL ti>cfl *&-%°-S. till^l^cf. ^ 4°1-^^(D4)^1 7H^=fe- ^<y-(Vfb) 
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21 5fldfc.iS.fe E ^^1^EKQ2)^ Z^E] ^>J7, ofl^cfe Bjcyn #<y-(Vfb) <3 ^ 

^€(11)3)- RS €^-(FF)^ #^ ^>(Q)« ^3^5. ^ SUfe 

(SW3)7> tifl^l^nf. cf°l-2.^-(D4)^ ^ii-E-Sf tH^c ( D5 ) o} ofl^c A j. 0 ]^ ^ 

fe ^1 ^^^(11)4 RS #^ #^-(FF)^ #^ ^KQ)« ^ &fe 

^^^1(SW2)7> ti^l^Cf. ZLS^Jl Cfol^.c( D5 )o^ 7 fl4i^Sf M^1^(Q2)^ # 
*r <*V°1^) °J 33Hfe *«2 ^^^(12)4 RS #^ #^(FF)^ #3 #*KQ)1- ^3 

M^^l^iEl(Q2)^ 5ga)Ei ^^S^-^l ^^•7l(R4)5q-'^*J-7l(R5) *>°1 

$] <^ %^d\}*]<>) #<#(Vc)£: ^7lS ^€ «l327l(CPl)^ ## 

cf. ol tilja7l(CPl)^| Hl^t^i #*}fe -SL^^l *lfr #^(Doffset)* ^-n 
(Vsense) <&£&t±. °1 ^(Vsense)^ #31 S.^ M. ^fl^l ^El (Qsw)ir 

Jl = fe #^-sl- ^%l(Rsense)^l £L7H 21*11 ^^i}. til jR7l (CPD^l 7)}°] 

— ^sl-olul(3ii) S <y^cf. 7flolE =El-oltJl(311)^ wlii7l(CPl)2l #^ ol^ofls 
-2.^ efl^lE^ (oscillator )(0SC)S.-^-Eloi ^.g. og^«>o> TflolH #<y-(Vg)^§- 
°] 7]}o]E. ^(VgHl Slsfl £i #711 E^^l>iEl(Qsw)7> ^ % ^fe^l, ^3)$ 

^sHr ^El^ ^eflolEiCOSOS^-E-l^ ai^^ ^^^Cf. 
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<42> 5. 4 £ £ 5^ ^^ofl *H £f ^ ^ #^ 

<43> £3 £ 2 £ 5L 4* ^"S^, Al^afl ^fl ^}7> 7>^£ ^Bfl7> 33, 

^ofl 0}^ t|)7} ^3 5-H.7} 2-l"(310)S. ^JEL^ ^^(Vfb)^: 

a^a^I ^ofl 7>^-7fl, ofl^itfl cfl^ 0.2V 35LS. ^"^rf. ^*)13 

O.3. 3^ = ^ 3 < &(V fb )£r 33 *fl3 7l§ 3 < #(V f3 )iU} ^V^lTfl 3^, °H3 ^ 

3 713: 33- ^1^ A2 3^ 7i § 3 < a-(v f2 )-y-cfs 3 #o>*i>n 33, 33 U3 3 

3 (TO) 33^ *Hl 3^ 3§ 3^(Vfi)J±xq-3E. 3 ^6W7l 33. olsq- ^o] = 
33(V fb H 33 ^ofl 7 }#3 ^ro}# 33(Tl)°fl3, HliE7l(CP2)^ <S3 33#3 H] 3 
3 33 33 ^ 33 3^ cj^H^ 33 v}o) efl^o^ ^ 2 5x)c«fl 7 ) § 33( Vf2 )3 3- 

31*13 5E| = ^ 33(V fb )3 3333. 333 3^3(CP 2 )3 #3 33^3 ^ 3 
°1 33L7} #333. ol 3JE7l(CP 2 )3 #3 35:^ RS «3(FF)3 S 33(SH 

3333, StV J=33^3(Q 2 )3 «1M^ ^£ 3333. 3^7l(CP 3 )3 3-f, «1 

33 fc*Hlfe s-f 31^3 3S-3 33(V fb )3 °J 3 3 ^ 33 3>*H1^ 33 ^113 

>fl 3 3^3 7l§ 33(V f3 )3 3333- 333 WlJH7l(CP3)^ #3 ^> S «.El^ 
^1J17> #333. 0} 3jH3(CP 3 )3 #3 33^& RS #3 #3(FF)3 R 33(RHl <^ ^ 

33. 

<44> 3iE3(CP 2 )3 tili!7l(CP3)^ #3 21-21- S 33(S) 3 R 33(R)S «Q 3 

3£r RS #3 #3(FF)^ Q #3 33(Q)# #33 *H aiji* #3333. rs #^ 
#3(FF)<L3.-^33 33 efl^o^ ^3 A]jr^ 7l3-^°J: -fr*l€i=k h] JH71 (CP 2 )^I 
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is}o} efl^o) ^ aij-s Hjiol^ ^>ofl <g^fe S^l^EKQi)^ € £r sjt^, *U i 
^^KSWi), ^12 ^*1(SW 2 ) 31 m i3*l(SW 3 )fe ^ ^r, ^ ^g-*M- 

cf. n ^4 tfoi^cCDg)^ M ^1^(Q2)^ 3*13 ^> *>°13 ^^HH3 
^ o 0-(V b )^ 0°1 afli ^^^(h)^^^ ^ 3 ^^(SW 3 )« ^-*fl sis. 

"A ^(V fb )^L3. 

<45> #<y-(v b )°l o°)z_3, s.^- 31*i3 ^ls7> Hi;E7KCPi)^ «>^i 

^J^Sjul, *H z]}*£9] ^^(Vsense) 0 ! w l (CPi)3 «1 ^ S3 3 , °1 

^l«lBl(DlS.Al)6fl <q*|) TflojE ^el-o]^ (311)5.^- 5.E A]Jl7> 

TiMH (311)3.-f ^IJL^l ^*fl 2^ #7fl 313)- E i^l^Ei(c 

13 Q sw )^ 2.2 3<H ^^H 1 ^*M: =r^M 

<46> 2.^ ^711 Jl^I- S^flxl^Ei(Q sw )7} ^3 ^-fr ^«8*^1 ^fAS , <M 

a1^(T2)^-b^ #<3-(£ 13 V out )£: 33 #^31, #^ #°*KV out H 33 

ofl 3£L«J] #<y-(V fb )^r 33 ^7H>7l Al^tf. 3*= HQ *iSKV fb )<>l 33 ^7><5} 

^ *fl2 3Xl^tiJl 7l§ ^(V f2 )Jitf Cj €■ &^§- ^71 Al^^ A}^(T3)^1 olHTfl S) ^ , «1 
Jil7l(CP2)3 til^# S-f Sflt3 A}2 3l£«!j 7l§ ^^-(V f2 )°l 

*H 31^3 # o 0-(V fb )ol «a^€tf. tilJE7l(CP2)^ S-f « 

A1J1» ^^Al^lcl-. Wli27l(CP3)3 ^-f , 
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#<SKV fb H XI 3 7]& ^<a-(V f3 )Sl 3.7M oje^ Al^(T3)^lfe, <*l^l ^ 

4 S #7KS) ^ R #*KR)s RS ##(FF)^ Q ^>(Q)S °1 

# *H til^7l(CP 2 )s^-Eloi ^o. a] 

^^(I 2 )^L-^b1£1 ^7} XI 1 ^^l(SWi)« *s-n ^*J-7l(R 4 ) S! f ^*J-7l(R 5 )# 
cf. ^ 4°l^-^(D 5 )sl- e^x1^eKQ 2 )^ a>oi^ ^;*H^o] ^<y. (Vb) ^. 

<M 3.7)2} S\ JL> 7l* 0 V7l(R 4 )i4 7-l%M(R5) A H ^ ^ ^ ^°KV c )5i 

R 5 xV 

-S:«1H ^ «S3 ^71^1 ^oj- ( R4+R5 X b )ol ^^1}. £°KV b )°l ^(V sense 

^e^-ol rf| (311)<H1 ^^^l^lJl, 7))o]B. =Bl-olttl(3ii)^ S.^ ^711 SL^ e^^eUS. 1 
21 Q sw )7> i^^l ^^§>5L^- <5Kr XHH ^IJl* 1^1 ^ 

^ ^«8*Rr 2.^ #711 J=i£xl^Ei(Q sw )£l ^efl^l ^7><2}- 12-7} A>olofl^ ( 

£r ^ 7)^9} 4^ ^^-(Ids) 7 > *^^1, ol ^^-(I ds )^l 2}tfl ^7l^ 

7l(R 4 )£}- *\^7)(R 5 ) A>o^ ^^ofl^^l ^<y-(V c ) ^7H1 ^^t}-. ^L^C^l 7^ 

7l(R 4 )i4 7l%V7l(R 5 ) A\o)£) ^%<*)*]B) ^oj- (Vc) ^ ^,2 ^^(I 2 )ol ^6\) ol*fl Oj^ 

*}X1 ^ olofl rtj-el- ^s (Ids) oi ^ 37]£ oj^ oj^s. °-*l^- 
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4 1 ^3 -&/.2.S. t%o]tq SL^°)T£\(OSC)3-*ftf 71MB =efol^(311)S <^ 

.a, °H1 14^ R s #^ #^-(FF)^ #^ *M ^«a^>H Bfl'ts ^^^4. 

E^^^Ei(Q 2 )^ Aj-Efloi^, rs #^-(FFH S-f 31^ Ai^l- 

fHH^l ^ XI i i^^(SWi)£ iL= =M ^^■7l(R 4 )^- ^%>7l(R 5 ) a>o]^ q 

^oflA^ ^<y-(V c ) £ 0°1 WlJi7 7|(CPi)^ #^£r *H ^Jl7> 

7fl°lM =54-01^(311)^ S-i ^741 E ^^^Ei(Q sw )^ 

Al^lcf. 

2-^ #31 Jl4 M^^^(Q sw )S1 ifl^j -g^o] SLB. =M1 nJ-Hj- ^Sfl X\^6\] 
7>H^ ^Bfl7> S^, S]^«fl ^^(Vfb)^r tfAl ^*>7l A]^Cf. o] Aj 
BfloflA-4 slHiSI ^«a-(Vf b )°l ^11 7l§ #^(Vfi)^ ^ Al3(T5)°l 

tilJJ77l(CP 2 )^ #3 ^IJItt S-f eflt^H <5>°1 efl^S. ^^Jl, tilJH7l(CP 3 )Sl #^ 
4JJUr *M 3.^- Efl*§5. ^«r^cf. o]o)] a(-e> J= (Q 2 )^r ^ £ 3ul, 

RS #^ SfKFF)£ *W efl^^ ai^- mHH^. ol<4 ^o] 

^ # < a-(V fb )ol X)2 = 71$ ^^(V f2 )ii^ ^^171 ^1^}^ Al^(T6) °1^M ^ 
atl" *13(T3) -g-^^HS f^^l^f -M^^r ^^>7lS. 
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<50> o]$± £o] 7l^V tfl7l ^-4 JE.J=7> #Stl ^ ^ 3.B.7} 

*r ^(T7)-f-Ei = ^ ^«g-(V fb )^ #*1 ^13 ^J=*l 71$ ^^(Vfs)^ €■ Sol S\r% 
7} cfAl ^sl«H ^|2 71$ ^«a-(V f2 ) iL^r ^JI ^13 3X)H^ 7l§ ^^(V f3 )iL 

4^ *h£ S-i- M^. ^ 5L<= HliE7l(CP2)^ #3£r S-f # 

Hfll- -B-^l^Ji, wlJS7l(CP 3 )^ #^^°r SH ^-Efli- ^mcf. RS #^ #^-(FF) 

<5i> £ 2 H 5# ^ SLE>1M cfl7l ^ 5LIL3- 

^1^(T1 , )^1^ 2-^ ^Tfl JL^ M^l^Bl(Q sw )7> £171 *1 $ CK" )*>*1 

tt, ^1^-7l(R 4 ) ^ ^%>7l(R 5 ) Afo]^ ^og. (Vc)o ) 0 o]B.S., _2.^3MEl(0SC) 

3.^$ ^1^7> Tfl °1M S.e1-olHl(311)S. «a^S)D|Bl-S. Si ^Tjl 14 S t^iEl (Q sw ) 

si ^cf. neiM- 2l-«fl #<?KV fb )sl ^sHl 4^ ^HMCR^ £ 

*1%M(R 5 ) ^^HH^l ^(VcW <H o>ia oj^ S7l7> 3- a1^(T3')^-b1^ 

JM- S^liEl(Q sw )S] ^ sl°l, °M-¥-E]fe ^eflolBKOSC) 

S.^^1 #^ Al^cfl Sl*fl Efolnjo] ^^CK ^ ^eflolEl(0SC)Sl A] 

17} ^7}?jRr ^31 ^H^i £i #31 Jl-4 m^^l^El(Q sw )7> £ sq^, = 31°]-^ # 
^-(I ds )7> I^JW. $M ^^«r 2*1, tfl7l ^ 3JE1A1 Hefl<Jl-ii ^(I ds ) 

^^7l(R4) 5? ^%M(R 5 ) ^>°1^ €°0-(V c )ol ^ 5L7l» -°r^3>7l nfl 

3^ ^«(I limit ),g- €*^. 

<52> Al^( T 3')7> ^a^o] 5X\B.*H *I«g-(V fb )°] *)13 7}& ^SJ-(Vf 3 )Jitf 71^71 

Al^§>^ cH X-l*J-7l(R4) ^ ^*J-7l(R 5 ) ^o^Sl ^og- (Vc) ol O ol ^cf. ZL 

el ji *H ^ ^-^}°)mosc)s.^-B\s] *}$_7\ Til :Ei5l-o|wl(3ii)s oj^^^^ 
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#31 M H^^^Ei(Q sw )^ ^fl^j ±5. ^rf. Al^(T6') 

*1#(T3') §°^£S f^^ir $^7] 3, ^cf. 

<53> ^ t}X| cfl7l ^ 5JE.ofl^ ^ JELJEUeL ^«;5]7l A] ^*>fe. ^^(17')^ 

s.^ #31 JL^f m^l^B](Q sw )^ ^3<y ^^M, °l«i]sl ^ 

<54> £ 6^ E 2^1 *H S-l- ^S.^Mi^ = ^ #<a-(Vf b )4- #-¥f-^ J^cfl 

^(Ipeak) ^1* J±Sl 

<55> £ 6-g: 3$3L3. ^JEL^ #°^(V fb ) 0 l ^7}*}^ ^-511^-^^ #ff-^| 

^^^(Ipeak)^ #7>tb^(610'^2:). ^JI *]J=^ ^(VfbH CfA] ^ 

5]^ ^efl^-^ #ff-£] ^cfl^(Ipeak)^ #^^(620 

0 1^ 0 ^ Itltll 0.5-0.7V *$$\ ^^1 =eflo]-4ii #fj-<2} ^rfl^:(I peak )^ ^ 

°))^ 0.5AS] <^ ^(A)« ^lM-fe 3^- i=M ^^^o.S ^ 

7>tW630 #2:). 

<56> £ 3£- A2 ^Al^oll 4=. ^ S.^ 3\S.Mr M-Bftfl Ji^l S] 5.£c>-) . 

£ 3*1H £ 2S} ^-S.^ ufiiH °l*HHSr ^-4 

^^>7l5. *>JI aJS. cfs ^4 ^<5}7l5. *Vnf. 
<57> £ 3* ^§>^ , ^^HHl ttfS. *\)o] a.^ 5]^^, WlJ27l(CPi)Sl tiV^i 

^ 7n>7l(R 4 )<2f 7^J-7l(R 5 ) A>o]^ ^oflA-^ ^(y^oj <g ^ 5) *) , W] 57 
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4(CPi)4 ^45- tt 2^3]°l£U0SC)3 4^ Ajl7f <33€4. ^ 2t t 

2i #7fl 14 S^^liBl(Q sw )^ = efl<y-4i^ 4°1« * 2l-fM) ^*fl # 
4 ^^(V se nse)°H , <=>1 44 #-n- 22(current mode)S. -^4t}4. °H ^44 £ 
^Hofl 14= slS. ^1 alil7l(CPi)^ #43. <a^£l^ ^Jltt 

2^3HEi(0SC)4 4<£ 4^44, o]4| 44 2.= (volt age mode)5. ^4^:4. 4 

44 s.^.^ ^ S.^- 3^4 % + , #4 ^tfCE 14 V sen se)°l M-fi-*|-JS.3. 4 

4 1^ Rsense ) ^ §^^>Cf. ^. ^Al^ofl 4 = >fl<H 2.1; ^4£- 

St4 ^^tb 4^ 22<i) *fl4 2* 3^-4 ^44 ^44^ ^44 

7lS tt4- 

<58> o)tf i£tg o_ wj-BJ-^l ^UH^ #4 ^M]44 ^4$-°4, £ #4 

^X\6)]6\] *V^44 &2^, £ ^4 7l#^ Aj-tf vfl^H r£ -g-0>ofl^ Jf-A^o] ^Al^ 
7>4 7H1 43 44 ^^o] 7Br^ 

[^4 Jl41 

ofl 4413, 4^ 2=4 42^ 44 44°11 4tb 31-n- s.2 -f-4-ofl 4*11 44 

4^-&* °^44 ±^r°) mh^Kt 3* 4« 5^4, o] 4*flS. ^ 
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[3^* 11 

3# ^ 5LJE. cfl7l 2.= * 7>*M, ^oj-ofl tiVtil^s>^ = 

^ ^f-sfl ifl^l ^-8: *W*R=- 43 *1H at 

tfl7l ^ H.J=Al a o V 7 ] sjcij ^oj-oj i^^-ofl ttj-e} #7] i^H 1 ^>7> 

7> >^ s.* *>7i ^ s-f efl^^i ^<a-# *n**Hr 

^•71 -S3 ^^S.^] #7} *\o] efl^ ^og-o] ^s)^ 3°. ^- 7] 

i4t i^H 1 ^ ^l^r *IH ^"71 ^ t^^Ei S 

-9- iH^fe ^-f ^"71 4i7>l- ifl^J A] 71^ afl<H AlJll- 

Ej-ol^ ^o] S.-^ 
[^T 1 * 2] 

^U^cHl ^"71 ^ ^#£r, 

*H i ^ *l)2 ^#-fRl; 

^7l 3] = «W ^<a-3f afll ^12 3*)-^ 71^ WlJIl^> J7 HlJE ^Sfofl 4^ 

#^ iE^ s-f ^IJil- al 5171 ; 
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n]Mt}jL ^ if ofl a} 5}- *M #^ ^151 iE^ S.-?- #^ ^1^1- •t^^l-fe *fl2 «llH7l 

^•71 «1 in 7l^ ^ € ^ ^ ^.s i^liEl; 

Q &x}s. #^ ^IJl-I- IHW^ RS 

^•71 RS #^ Q #5? ^7} Ig^li^ ^ajE^ 2L^ ^7) RS 

€^ €^ #^ ^7}!- ^l«^O.S. ^/SLS, ^^S>51, ^7) 3]-^ 

^SJ" 0 ] ^7}^ e}5L ^-71 *fl2 ^^^O.S-^-Ei ^51^ ^fPg SlHl ^l^fl A oM <g 

3 £i7ls} t}o] efligsi ^ovoi IHN^ ^ *U ^31*1; ^ 

^•71 M^^l^EiBl ^/^.xr A o V E fl > ^. 7 1 ^! ^^o) ^./.o xr :§-zHl ^ ^1 <|3 
^ 371^1 *H e^o} ^ov g;- ^o. 3^0} ^oj-ol o]7>Sl^ 3$ ^ofl tifl^m 

^n v 7l ^ ^12 7^>7l# i^-*Rr 3^ ^0.3. ^ A-l^^ol^ ^o] 2. 
1- SIS. 
[^T 1 * 3] 

^12%H1 SU^i, 

^-71 ^1 ^7}S] ^7} E.®*]^*] ^Bfl E ^ c^l-ol ^1-71 ^ ^ «fl 

^SU, ^>7l ^2 7l%V7l5l ^"71 ^ ^ ^3*7 35* ^ -° S 
^ ^il-el 0 )^ *lH S.^ 



34-26 



1850020081391 #^ Q*}: 2003/1/15 

4] 

#7l ^JE.^ &<&o] °}7}5]^ ^[7\S\ #7l M^l^E^ A>o]ofl 

afl^l^ ^11 i^MJLH. ^ ^12 cfo]^.c # tjj ^-al*>s), #7l *fll ^ 

i= ^ ofl^H^ #71 Sl^Hfl ^o^ol o]7>£)^ ^-7> & #7l *fl2 t^l^^ ofl^cofl zf 
^ ^^£]iL, #7] *fl2 Cfo]^.= ^ = # 7 ] E^iE^ ^eflE^ #*H1 

5] 

#7l afll *I^4 #7) afll Cfo] ^ Cfolo,^ A ].ol^ 3^ £ - #71 

*fll #^HS4 #7} RS #^ #^ CJ7>1- AjlM^ <£7Ja1 71 7l ^2 ^H*l 

> ^ 

A o V 7l 2fll ^-£4 #71 3qj=«Jl ^^J-ol o]7>Sl^ #7} ^ #7l 2fil ^0^^ aJ-o] 
3 33, ^71 ^11 3fHM ^>M RS #^ #^ CJ7>1- ^gjaj <LS ^^Al 

71 7} 3R> ^13 ^3*1» cl ^wl ^ 3^ ^io S ^ 43 A^el-ol^ 

6] 

^U*oHl Sl^l, #71 + $\^ ^IS. ^ ^#£r, 
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<g^uL, #71 ifl^ ±7}^ *=^r #.fMl tfl-g-£]^ #*1 ^.g. ti]^ 

$7\ A3 Hi K71 #§H 4^ #71 ifl^ ±7\$\ itMH^l 

#7l TflolE =el-olHl S #71 ^7>^1 TfEl* ^^"cr ^ {Jit 
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